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Description 
Sheet metal section 

Background of Invention 
[0001] Field of the invention 

[0002] The present invention relates to a method for cutting a 

continuous strip of sheet metal into finite length sections. 
The invention also relates to such a finite length section. 

[0003] Description of related art 

[0004] | n a variety of manufacturing industries sheet metal is 

used. The sheet metal normally arrives at the manufactur- 
ing industry stored in coils comprising a continuous strip 
of sheet metal. Coiled sheet metal facilitate transportation 
and can be purchased in a variety of lengths, widths, 
thickness and material. However, before the sheet metal 
can be further machined, the continuous strip must be cut 
into finite lengths. For this purpose, machines for shear- 
ing, slitting and sawing a continuous strip of sheet metal 
into sections of finite lengths with linearly sheared, slit or 
sawn edges are known in the art. 



[0005] jo avoid excessive material wastage it is essential that the 
continuous strip of sheet metal are sheared, slit or sawn 
into sections which are not longer than required in the 
subsequent machining operation, e.g. a pressing opera- 
tion. When the manufacturing volumes are high, even 
small length savings per section are essential. 

[0006] However, during the subsequent pressing operation the 
outermost edge portion of the cut sections have to be 
firmly held by means of a holder device before the press- 
ing tool is allowed to strike the sheet metal. Thus, the 
sections are made longer than if no such holding was re- 
quired. Since these holder surfaces are cut off upon com- 
pletion of the pressing operation they are considered as 
wastage. 

[0007] Accordingly, related art methods for preparing finite 

length sections from a coiled continuous strip of sheet 
metal, which is to be used in a subsequent pressing oper- 
ation, imply that sheet metal has to be rejected. 

[0008] object of the invention 

[0009] The object of the invention is to provide finite length sec- 
tions from coiled sheet metal with a minimum of material 
wastage. 
Summary of Invention 



[0010] This object is achieved by means of a method comprising 
the steps of feeding out a continuous strip of sheet metal, 
and cutting the continuous strip into sections of finite 
lengths, wherein the cutting step is characterized by cut- 
ting the continuous strip into sections of finite lengths 
having wave shaped edge portions. The object is also 
achieved by means of a finite length section of sheet 
metal being fed out and cut from a continuous strip, the 
section comprising first edge portions being parallel with 
the feeding direction of the continuous strip, and second 
edge portions being transverse the feeding direction of 
the continuous strip, wherein the second edges portions 
are wave shaped. 

[001 1] Due to the wave shape of the edge portions, sheet metal 
material is saved since less material need to be rejected. 
By means of the method it is possible to provide finite 
length sections having wave shaped edge portions of the 
same length as if the sections were provided with linear 
straight edge portions, at the same time as material is 
saved. The reason is that the wave shaped edge portions 
of two, in the feeding direction, consecutive sections 
overlap each other. Thus, for every cut a distance corre- 
sponding to the height of the wave shaped, i.e. the over- 



lapping distance is saved. When production volumes are 
high a lot of material may be saved. 

[0012] Moreover, if the cutting step is followed by the step of 

firmly holding the wave shaped edge portions in a subse- 
quent sheet metal section machining operation, e.g. a 
pressing operation, the holder tool will be subjected to 
less wear if the edge portions are wave shaped instead of 
linear. The reason is that when the edge portions are wave 
shaped the material can more easily deform during the 
strike of the pressing tool. When the edge portions are 
linear such deformation is not possible to the same ex- 
tent, so instead the holder tool will absorb the corre- 
sponding deformation forces. 

[0013] Suitably, the wave shape is coplanar with the plane of the 
section, and the wave shaped edge portions comprise a 
plurality of mutually spaced notches. 

[0014] Preferably, the notches have a height in the feeding direc- 
tion in the interval 10-50 mm. Hereby, sections having 
wave shaped edge portions falling within this interval are 
suitable for many applications within car body manufac- 
turing. 

[0015] Suitably, the wave shape is sinusoidal. Hereby, tool manu- 
facturing is simplified at the same time as a continuous, 



smooth cut is provided. 

[0016] 

Brief Description of Drawings 

[0017] The invention will now be described with reference to ac- 
companying drawings, on which: 

[0018] pig. 1 shows a front view of a portion of a continuous strip 
of sheet metal to be cut into finite length sections accord- 
ing to related art. 

[0019] pig. 2 shows a front view of a portion of a continuous strip 
of sheet metal to be cut into finite length sections accord- 
ing to the present invention. 

[0020] Fig. 3 shows a front view of a portion of a continuous strip 
of sheet metal to be cut into finite length sections having 
obliquely cut wave shaped edge portions. 

[0021] Fig. 4 shows a close-up view of the area enclosed by the 
circle in fig. 3. 
Detailed Description 

[0022] Fig. 1 shows a portion of a continuous strip 1 of sheet 
metal. A related art method for cutting such strips will 
now be described. The strip is fed out from a coil of sheet 
metal in the direction of arrow f (the coil itself is not 
shown, but it is understood that it should be located be- 



low the strip as positioned in the figure). The strip is to be 
cut into three finite length sections 3, 5, 7, each having a 
length / and a width w. When a length / of the strip 1 has 
been fed out from the coil, a not shown cutting tool cuts 
the continuous strip along a straight line 9 and separates 
the cut section 3 from the rest of the continuous strip 1. 
This cut section 3 is removed and yet a length / is fed out 
and yet a section 5 is cut off. This procedure is repeated 
as many times as desired, and the cut off sections are 
ready for further machining. 
[0023] pig. 2 shows a portion of a continuous strip 11 of sheet 
metal. The method according to the invention for cutting 
such strips will now be described. The strip is fed out 
from a coil of sheet metal in the direction of arrow f (the 
coil itself is not shown, but it is understood that it should 
be located below the strip as positioned in the figure). The 
strip is cut into three finite length sections 13, 15, 17, 
each having a length / and a width w. When a length of the 
strip has been fed out from the coil, a not shown cutting 
tool cuts the continuous strip 11 along a wave shaped line 
19 and separates the cut section 13 from the rest of the 
continuous strip 11. This cut section 13 is removed and 
yet a length / is fed out and yet a section 15 is cut off. 



This procedure is repeated as many times as desired, and 
the cut off sections are ready for further machining. 
[0024] Each finite length section 13, 15, 17 has first edge por- 
tions 21 which are parallel with the feeding direction / of 
the continuous strip, and second edge portions 23 which 
are transverse to the feeding direction^. The second edge 
portions 23 of the section comprise mutually spaced 
notches 25 and projections 27, which alternately extend 
between the first edge portions 21 of the section, thus 
forming the wave shape 23. The wave shape is in this em- 
bodiment sine waved, but is conceivable to adopt other 
wave shapes, such as square shaped waves or saw- 
toothed waves. Each sine shaped notch/projection has a 
radius rand the spacing between two adjacent notches/ 
projections is denoted 2s (in fig. 2, only half the spacing s 
is shown). 

[0025] when comparing the figures, it should be apparent that 
the lengths / of the sections, irrespective of the form of 
the edge portions, are equal. Still, the amount of sheet 
metal required for producing the sections 3, 5, 7; 13, 15, 
17 of finite length is greater when utilizing the related art 
solution (fig. 1) compared to the inventive method (fig. 2). 
The reason is that from a continuous strip 11 of sheet 



metal a length corresponding to the radius r of the 
notches 25 is saved for every cut, since the wave shaped 
edge portions 23 of two consecutive sections overlap, i.e. 
engage with each other. Accordingly, a total length of d is 
saved after the first cut off section 13, a total length of 2d 
is saved after the second cut off section 15, and a total 
length of 3d is saved after the third cut off section 17. 
Thus, by utilizing wave shaped edge portions 23 a lower 
consumption of sheet metal material is promoted. 

[0026] These cut off sections are ready for further machining op- 
erations, e.g. a pressing operation. In such cases, the 
edge portions 23 of the sections 13, 15, 17 have to be 
firmly held or clamped before the pressing tool is allowed 
to strike the sheet metal, otherwise the section would not 
be properly pressed. A not shown holder device provides 
for the holding or clamping of the edge portions 23. When 
pressing is completed, these held edge portions 23 are 
considered as wastage and are rejected. 

[0027] | n addition to the material saving advantage, tool wear is 
decreased when the sections are provided with wave 
shaped edge portions, which in turn improves working life 
of the holder device. The reason is that mechanical 
stresses on the holder device is less during the pressing 



operation if the edge portions are wave shaped instead of 
linear, since the wave shape more easily can deform dur- 
ing the pressing tool strike compared with the linear form. 
When the sections are provided with linear cuts, such de- 
formation does not occur as easily and the holder device 
must absorb the forces concerned. 

[0028] pig. 3 shows yet an embodiment of the invention. Instead 
of cutting the continuous strip of sheet metal perpendicu- 
larly to the feeding direction as in fig. 2, these cuts 31 are 
cut obliquely to a feeding direction f, thus forming trian- 
gular sections 33, 35, 37, 39 having first edge portions 36 
which are parallel with the feeding direction / of the con- 
tinuous strip, and second edge portions 38 which are 
transverse to the feeding direction f. 

[0029] Obliquely cut sections (swivelling cuts) are known in the 
art, but not in combination with the wave shaped cuts 31. 
Accordingly, the same principles apply as for the embodi- 
ment relating to fig. 2. Such oblique cuts are motivated 
when only a portion of the section are to be used during 
the pressing operation, e.g. a triangular or tapered part. 
The purpose is to minimize material wastage. 

[0030] pig. 4 shows an enlargement view of a portion of the area 
enclosed by the circle in fig. 3. The cuts form an angle □ 



with the feeding direction. For some angles □ , and lif the 
height of the notches or the projections, i.e. in this case 
the radius r of the wave shape is greater than half the dis- 
tance between two adjacent notches, i.e. s, it is possible 
that a small piece 41 of sheet metal (indicated by the 
hatched area) is cut free, since the tool cuts the first edge 
portion 36 of a section at two locations. Such small pieces 
41 can cause problems to the cutting tool if they are ac- 
cumulated in the cutting machine and should therefor be 
avoided. However, these small sheet metal pieces 41 can 
be avoided if the relationship between the height of the 
notches, i.e. the radius r of the wave shape and the spac- 
ing between two adjacent notches is adapted to the cho- 
sen angle □. 

[0031] Even though it is possible to use different cutting tools for 
creating wave shapes in a variety of sizes in dependence 
of the width and length of the coiled sheet metal strips to 
be used, it is not always realistic to choose such a solution 
since cutting tools are expensive to manufacture. Instead, 
it is likely that one or a few numbers of cutting tools are 
used in several applications. Accordingly, the size of the 
wave shaped created by the cutting tool will be a compro- 
mise depending on the pressed products in the manufac- 



turing process. 

[0032] it j S preferable that for car body manufacturing, cutting 
tool which forms wave shapes having notches with a 
height in the interval 10-50 mm are used, and more 
preferable in the interval 20-30 mm, and most preferable 
25 mm. As mentioned above, these measures are prefer- 
ably equal to or less than half the distance between adja- 
cent notches. 



